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DETAILED ACTION 

Claims 1-20 are presented for examination. 

Claim Objections 

Claim 9 is objected to because of the following informalities: the phrase "the 
neutral position" lacks antecedent basis. Appropriate correction is required 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1 - 20 are rejected under 35 U.S.C. 102(a) as being anticipated by Kin et 
al. (JP 2002-83535). 

As to claim 1 , Kin et al. (hereinafter Kin) discloses rotation sensor for detecting 
an angle of rotation wherein a rotor (2, fig. 1 ) mounted to the rotating member (shaft, fig. 
1) for rotation together therewith, the rotor (2) having an annular element (2b); a 
magnetic coil/core unit (3, 3b sub 1 ) arranged opposite to the annular element (2b) and 
fixed to a fixing member (4), said magnetic coil/core unit (3, 3b sub 1) including a core 
body (3a), and an excitation coil (3b sub 1) for carrying an AC current and forming a 
magnetic circuit (Cmg, fig. 3) wherein the annular element (2b) having a width varying 
along a circumferential direction of the rotor (from p1 to p2, fig. 2) such that when the 
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rotor is rotated, the annular element (2b) causes impedance of the exciting coil (3b sub 

1 ) to change in accordance with a rotation angle of the rotor (2); and a detection device 
(4, fig. 5) electrically connected to the exciting coil (3b sub 1), for measuring a rotation 
angle of the rotating member based on change in the impedance of the exciting coil 
(Note English translation copy of JP 2002-83535; page 2, para 001 1 , lines 4-7; para 
001 2 and page 3, para 001 6 - 001 7). 

As to claim 2, Kin discloses that the width of the annular element (2b, fig. 1 and 

2) gradually increases (p1 to p2) along a half-circumference of the rotor (2) and then 
gradually decreases (p2 to p1) along a remaining half-circumference of the rotor (2) 
such that the annular element has a minimum width (p1) and a maximum width (p2) 
(Note page2, para 0008). 

As to claim 3, Kin discloses the magnetic coil/core unit (3, fig. 3) forms a 
magnetic circuit (Cmg) when the AC current (page 3, lines 4 - 8) is applied to the 
exciting coil (3b sub 1), the magnetic circuit extending from the core body (3) and 
passing through the annular element (2b) (page 2, para 001 1, line 7 - para 0012). 

As to claim 4, Kin discloses the annular element (2b) is made of an electrically 
conductive material and generates an eddy current therein, which causes the 
impedance of the exciting coil (3b sub 1 ) to change as the rotor (2) rotates ( page 2, 
para 0008, 0009 and 001 3). 

As to claim 5, Kin further discloses that the annular element (2b) is made of a 
magnetic material and causes an air gap between the annular element (2b) and the 
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magnetic coil/core unit (3, 3b sub 1 ) to change as the rotor (2) rotates, to thereby 
change the impedance of the exciting coil (page 2, para 0009, 0010 and 0012). 

As to claim 6, Kin discloses that the rotor (2b) is made of a magnetic material, 
and the magnetic coil/core unit (3) forms a magnetic circuit (Cmg, fig. 3) in cooperation 
with the rotor (2) when the AC current (3c) is applied to the exciting coil (3b sub 1 ), the 
magnetic circuit (Cmg) passing through the annular element (2b) (para 001 1 - para 
0012 and page 3, lines 1 - 8). 

As to claim 7, Kin discloses the sensor further includes a yoke member (6a, fig. 
1 ) arranged such that the rotor (2) is located between the yoke member (2) and the 
magnetic coil/core unit (3, 3b sub 1 ), and the coil/core unit (3, 3b sub 1) forms a 
magnetic circuit (Cmg, fig. 3) in cooperation with the yoke member (6a) when the AC 
current is applied to the exciting coil (3b sub 1), the magnetic circuit passing through the 
annular element (2b) (page 3, lines 4-10). 

As to claim 8, Kin discloses that the sensor comprises a plurality of magnetic 
coil/core units (3b sub 1 , 3b sub 2, 3b sub 3, 3b sub 4, fig. 2) arranged along the 
circumferential direction of the rotor (2) (page 17, para 0030). 

As to claim 9, Kin discloses the plurality of magnetic coil/core units include a first 
magnetic coil/core unit (3b sub 1 , fig. 2) which is located at a circumferential position of 
the rotor (2) where the annular element (2b) has the minimum width (p1), and a second 
magnetic coil/core unit (3b sub 2) which is located at a circumferential position of the 
rotor (2) where the annular element (2b) has the maximum width (p2) when the rotating 
member is located at the neutral position (para 0022, fig. 2), the first and second 
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magnetic coil/core units (3b sub 1 , 3b sub 2) being separated from each other in a 
diametrical direction of the rotor (2), and the detection device (4, fig. 5 ) includes a first 
measurement section (4c1 , fig. 5; 4 sub hi , fig. 10) for measuring the rotation angle of 
the rotor, based on a difference between changes of the impedances of the exciting 
coils of the first and second magnetic coil/core units when the impedance of the exciting 
coils have changed (fig. 5, 7 and 8; page 5, para 0028 - 0029). 

As to claim 10, Kin discloses the plurality of magnetic coil/core units (3b sub 1 - 
3b sub 4, fig. 2) further include a third magnetic coil/core unit (3b sub 3) arranged at a 
substantially intermediate position between the first (3b sub 1) and second (3b sub 2) 
magnetic coil/core units in the circumferential direction of the rotor (2), and the detection 
device (12, fig. 8) determines a rotating direction of the rotating member based on 
changes in the impedance of the exciting coil of the third magnetic coil/core unit (page 
5, para 0030, 0032, fig. 8 and 9). 

As to claim 11, Kin discloses the plurality of magnetic coil/core units (3b sub 1 - 
3b sub 4, fig. 2) further include a fourth magnetic coil/core unit (3b sub 4) further include 
a fourth magnetic coil/core unit (3b sub 4) separated from the third magnetic coil/core 
unit (3b sub 3) in a diametrical direction of the rotor (2), and the detection device (14, 
fig. 10) further includes a second measurement section (4 sub h2) for measuring the 
rotation angle of the rotor (2), based on a difference between changes of the 
impedances of the exciting coils of the third (3b sub 3) and fourth (3b sub 4) magnetic 
coil/core units when the impedances of the exciting coils have changed, and a selecting 
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section for selectively outputting the rotation angle measured by the first (4 sub hi) or 
second measurement section (4 sub h2) (page 6, para 0035 and 0036). 

As to claim 12, Kin discloses the magnetic coil/core unit includes a set of two 
magnetic coil/core units (3, 8) arranged both side of the rotor (2), respectively, the set 
having the core bodies (3, 6a, fig. 4) facing to each other with the annular element (2b) 
of the rotor therebetween. 

As to claim 13, Kin discloses the annular element (2) including two annular 
elements (2a, 2b fig. 13) associated with the core bodies (3, 8) of the set, respectively. 

As to claim 14, Kin discloses the rotor (2) includes an inner ring portion (9a, fig. 
15) to be mounted to the rotating member and an outer ring portion (9c) connected to 
the inner ring portion (9a) through bridges (9b), the outer ring portion (9c) being formed 
as the annular element. 

As to claim 15, Kin discloses the sensor comprises a plurality of sets each 
including the two magnetic coil/core units (32, 33, fig. 16), the sets being arranged along 
the circumferential direction of the rotor (31) (3b sub 1 - 3b sub 4, fig. 15). 

As to claim 16, Kin discloses the rotor includes an inner ring portion (9a, fig. 15) 
to be mounted to the rotating member and an outer ring portion (9c) connected to the 
inner ring portion (9a) through bridges (9b), the outer ring portion (9c) being formed as 
said annular element. 

As to claim 17, Kin discloses the width of the annular element (2b, fig. 1) 
gradually increases along a circumference of the rotor (2) such that the annular element 
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has a minimum width (2b, P1 ) and a maximum width (P2) at positions close to each 
other. 

As to claim 18, Kin discloses the maximum width (P2) of the annular element 
(2b) is smaller than a diameter of the core body (3) (fig. 2). 

As to claim 19, Kin discloses that the rotating member comprises a steering shaft 
for a motor vehicle (page 6, para 0038, lines 1 - 3), the steering shaft allowing torsional 
deformation thereof such that there is a relative rotation angle between opposite ends 
thereof, and the rotation sensor further comprises a sensing device (34, fig. 16) for 
detecting the relative rotation angle of the steering shaft (page 9, para 0046, page 10, 
para 0059). 

As to claim 20, Kin discloses a rotation sensor and angle of rotation wherein 
arranging a magnetic coil/core unit (3, 3b sub 1) near a rotor (2) rotatable together with 
the rotating member (shaft), the magnetic coil/core unit having a core body (3) and an 
exciting coil (3b sub 1) for carrying an AC current (page 3, lines 4 - 8) and forming a 
magnetic circuit (Cmg, fig. 3), the rotor (2) having an annular element (2b) whose width 
varies along a circumferential direction of the rotor (from P1 to P2, fig. 2), the annular 
element (2b) causing impedance of the exciting coil (3b sub 1 ) to change in accordance 
with a rotation angle of the rotor; and measuring a rotation angle of the rotating 
member, based on change in the impedance of the exciting coil (Note page 2, para 
001 1 , lines 4-7; para 001 2 and page 3, para 001 6 - 001 7). 



Application/Control Number: 10/674,571 



Page 8 



Art Unit: 2862 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reena Aurora whose telephone number is 571-272- 
2263. The examiner can normally be reached on Monday - Friday, 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, E. Lefkowitz can be reached on 571-272-2180. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Reena Aurora 
Examiner 




